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These instances of mutual transformation might be listed as follows:
Thermal to Mechanical:
Thermal to Chemical: Thermal to Electrical: Thermal to Radiant: Thermal to Biological:
Mechanical to Thermal: Mechanical to Chemical Mechanical to Electrical Mechanical to Radiant: M echanical to B iological
Expansion   under   heat;   the    steam-engine.
Dissociation; the lime-kiln.
The electropile.
Incandescence; all flames and lamps.
The direct effect of sun-heat upon vegetable and animal life.
Impact and friction; compression.
Detonation.
The dynamo or glass-plate machine.
(None known.)
(None known—unless the stimulative effect of the slipper or the shingle be admitted to scientific dignity.) Chemical to Mechanical: The chemical fire-engine. Chemical to Thermal:      Combustion.
Chemical to Electrical:     Primary and secondary batteries, discharging.
Phosphorescence.
The consumption of animal tissue.
The electric motor.
Electrical resistance.
Secondary batteries undergoing charge.
Crookes tubes.
Galvanism in medicine.
Animal activity.
Animal heat.
The accumulation of fat and tissue.
Animal    phosphorescence;   the   glow-
Chemical to Radiant: Chemical to Biological: Electrical toM'echanical Electrical to Thermal : Electrical to Chemical: Electrical to Radiant: Electrical to Biological: Biological to Mechanical Biological to Thermal: Biological to Chemical: Biological to Radiant:
worm.
Biological to Electrical:   Animal electricity; the electric eel.
This array of energy-transformations is most impressive and significant. While there are two combinations in the above list for which no instance is known to the writer, and while sound and magnetism would have to be added to the list to make it complete for the inanimate energies of the earth's surface, with celestial and sociological energies on beyond in either direction, run our engines, and then struggling further to convert a fraction of this into much prized motion— only to have both heat and motion leak away promptly into dissipation—we should then seek everywhere for that rarest of all things: a chill and a bit of solid fixity. Everywhere would be heat. Everywhere would be motion. Flames, whirlwinds and hurricanes of gigantic dimensions would overwhelm us at every hand. Only rarely, and as a great prize, might we find a morsel of peace and quiet coolness, as a firm foundation for our throw the bulk of this total intensity into any one form, there may appeare degradation.00,000,000,000 solar systems had been met, after II X IOIT years had elapsed, that all of the original radiation from our sun would have ceased its continuous existence, and been either reflectedow, as well as to Mr. Burgess:
